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(54) IMAGE PICKUP DEVICE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To make a driving mechanism for performing a 
power varying operation of an optical finder synchronously with a 
photographing optical system small in size and low in cost. 
SOLUTION: The image pickup device capable of varying the focal 
distance of the photographing optical system and equipped with an 
optical finder is provided with a moving cam ring 34 which is moved 
along a 1st prescribed path in accordance with the power varying 
operation of the photographing optical system, a finder cam plate 
46 which is made movable along a 2nd prescribed path and for 
performing the power varying operation of the optical finer, and a 
tension spring 47 for moving the finder cam plate 46 along the 2nd 
prescribed path in accordance the movement of the moving cam ring 
34 along the 1st prescribed path. Also the device is provided with 
an inhibiting means (end face 2f and guide end part 46d) for 
inhibiting the movement of the finder cam plate 46 along the 2nd 
prescribed path in a prescribed path range. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I] Image pick-up equipment equipped with an optical finder while being able to carry out the variable power of the focal 
distance of photography optical system characterized by providing the following A migration member which moves the 1st 
predetermined path with variable power actuation of photography optical system A cam member which is movable in the 2nd 
predetermined path and performs variable power actuation of an optical finder A flattery means to which said cam member is moved 
in accordance with said 2nd predetermined path according to migration in alignment with said 1st predetermined path of said 
migration member 

[Claim 2] Image pick-up equipment according to claim 1 characterized by having further a prohibition means to forbid migration of 
said cam member in alignment with said 2nd predetermined path in a predetermined path range even if said migration member moves 
in accordance with said 1st predetermined path. 

[Claim 3] Said predetermined path range is image pick-up equipment according to claim 2 characterized by corresponding when a 
focal distance of said photography optical system is in a field non-taking a photograph. 

[Claim 4] Said flattery means is image pick-up equipment according to claim 1 to 3 characterized by consisting of an elastic member 
which energizes said cam member in the predetermined direction, and is made to contact said migration member. 
[Claim 5] Said predetermined direction is image pick-up equipment according to claim 4 characterized by being the direction where a 
focal distance of said photography optical system is on a wide angle side. 

[Claim 6] It is image pick-up equipment according to claim 1 to 5 characterized by equipping a part with the cam section even if it 
consists of a part of shape [ at least ] of an another cylindrical shape which nothing and said cam member met in the shape of [ said ] a 
cylindrical shape in a round shape which nothing and said 1st predetermined path met in the shape of [ this ] a cylindrical shape in the 
shape of a cylindrical shape in said migration member and this ** cannot be found. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to image pick-up equipment equipped with the 
optical finder while being able to carry out variable power of the focal distance of photography optical system about image pick-up 
equipment. 
[0002] 

[Description of the Prior Art] Performing variable power actuation synchronizing with change of the focal distance of photography 
optical system, carrying out the cam action of the device for taking the synchronization through transfer members, such as the gear 
train, from the drive of photography optical system, or detecting the focal distance of photography optical system, driving an actuator 
in an optical finder incidental to the camera of a collapsing lens-barrel type, according to the detection value, and performing variable 
power of an optical finder conventionally, was performed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the configuration through the above-mentioned conventional transfer member, 
a transfer member must be prepared in the outside of a lens-barrel on structure, and it has been the evil of a miniaturization. Moreover, 
in the configuration using the above-mentioned conventional actuator, the components mark which constitute a drive increased and the 
miniaturization had a big problem also in respect of cost from the first 

[0004] This invention is made in view of such a trouble, and it aims at offering the image pick-up equipment which attained the 
miniaturization and low-cost-izing of a drive which perform variable power actuation of an optical finder synchronizing with 
photography optical system. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, while being able to carry out the variable power of the 
focal distance of photography optical system according to invention according to claim 1 A migration member which moves the 1st 
predetermined path with variable power actuation of photography optical system in image pick-up equipment equipped with an optical 
finder, It is movable in the 2nd predetermined path, and is characterized by having a flattery means to which said cam member is 
moved in accordance with said 2nd predetermined path according to migration in alignment with said 1st predetermined path of a cam 
member which performs variable power actuation of an optical finder, and said migration member. 

[0006] According to invention according to claim 2, even if said migration member moves in accordance with said 1st predetermined 
path, it is characterized by having further a prohibition means to forbid migration of said cam member in alignment with said 2nd 
predetermined path in a predetermined path range. 

[0007] According to invention according to claim 3, said predetermined path range is characterized by corresponding, when a focal 
distance of said photography optical system is in a field non-taking a photograph. 

[0008] According to invention according to claim 4, said flattery means is characterized by consisting of an elastic member which 
energizes said cam member in the predetermined direction, and is made to contact said migration member. 

[0009] According to invention according to claim 5, said predetermined direction is characterized by being the direction where a focal 

distance of said photography optical system is on a wide angle side. 

[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
[001 1] Drawing 1 is the decomposition perspective diagram showing the configuration of the lens-barrel portion of the camera 
containing the zoom location detection equipment concerning this invention. Moreover, drawing 2 - drawing 4 are the central cross 
sections of a lens-barrel portion, and drawing 2 shows the lens-barrel portion [ in / a collapsing position and drawing 3 , and / in 
drawing 4 / a tele (looking far) location ]. [ a wide (wide angle) location ] Hereafter, it explains simultaneously with reference to 
drawin g 1 - drawing 4 . 

[0012] 1 is the base which is the base of a lens-barrel unit, and forms the structure of a lens-barrel unit with the fixed cylinder 2 fixed 
to the front end section by the screw stop. 3 is 1 group lens-barrel and holds lenses 4 and 5. Moreover, three follower pins 6 which . 
have the taper section at a head are pressed fit in the periphery side, and the cap 7 is being fixed to the front face by adhesion. 
[0013] 8 is a shutter unit and holds lenses 9, 10, 1 1, and 12. The detailed configuration of the shutter unit 8 is explained with reference 
tofowingg. 

[0014] Drawings is the decomposition perspective diagram of the shutter unit 8. 

[0015] Among drawing, while two followers sections 13a which has the taper section at a head is formed in the periphery section of 
the drawing cope plate 13 in one, one movable follower 81 formed in shaft orientations movable is formed, and a total of three 
followers are arranged at division into equal parts. Hie movable follower 81 is energized with compression spring 80 ( drawing 3 ), by 
this, puts aside a mechanical crevice and maintains precision. 
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[0016] 82 and 83 are the coils wound around the bobbin about, and the magnetic flux generated by energizing to this makes arms 86 
and 88 and the magnets 87 and 89 formed in one generate magnetic turning effort via yokes 84 and 85, respectively. Angle of rotation 
of an arm 86 and an arm 88 is restricted by the openings 13b and 13c formed in the drawing cope plate 13, respectively, at the ends, 
contacts each arm 86a and 88a of arms 86 and 88, and carries out a revolution halt. It has stopped at the location which the polarity of 
magnets 87 and 89 commits as a magnetic suction force to yokes 84 and 85 in that case. Therefore, the condition is held also after 
stopping energization of coils 82 and 83. Moreover, since angle of rotation is the range shown by drawing 6 when a revolution is 
reversed, the suction force is working similarly and a idle state is held also for not passing current in coils 82 and 83, either. Drawing 6 
is drawing having shown angle of rotation of the magnets 87 and 89 to coils 82 and 83 and yokes 84 and 85, respectively. 
[0017] It returns to drawin g 5 , and 90 is a drawing wing and shank 86a prepared in the arm of an arm 86 is inserted in slot section 90a 
of a wing 90. Moreover, hole 90b of a wing 90 has fitted into 13d of shanks of the drawing cope plate 13 free [ a revolution ]. The 
drawing configuration of the drawing wing 90 is circular, and the quantity of light is restricted by sticking ND filter 91 further. Since 
this ND filter 91 has a possibility that it may become impossible to disregard the effect of diffraction, and the image quality of an 
image formation image may deteriorate when the diameter of drawing becomes small in the high density image sensor of the latest 
digital camera, it is not stuck, and the quantity of light is restricted, without this dropping image quality. 

[0018] 92 and 93 are shutter wings and each hole 92b and 93b has fitted into the shanks 13e and 13f prepared in the drawing cope 
plate 13 respectively free [ a revolution ]. Shank 88a prepared in the arm of an arm 88 is inserted in the slot sections 92a and 93a of 
the shutter wings 92 and 93. 

[0019] 94 is a cap, it pinches said coils 82 and 83 and yokes 84 and 85 between the drawing cope plates 13, fixes to it, and holds an 
arm 86 (and magnet 87) and an arm 88 (and magnet 89) pivotable. The case where 96 prevents omission of a wing 90, and 95 are 
sheets which prevent interference with a wing 90 and wings 92 and 93. Moreover, open drawing 95a is prepared in the center section 
of the sheet 95, and open drawing is formed when the drawing wing 90 has shunted. 

[0020] Returning to drawin g 1 - drawing 4 , 14 is 3 group lens-barrel holding a lens 15. The detailed configuration of 3 group lens- 
barrel 14 is explained with reference to drawing 7 . 

[0021] Drawing 7 is the perspective diagram showing the configuration of 3 group lens-barrel 14. 

[0022] While 3 group lens-barrel 14 is guided at advice shaft la prepared in a guide bar 16 and the base 1 ( drawing 1 ), the location of 
shaft orientations is regulated by the nut 17 (also see drawing 3 and drawing 4 ) which has the female screw pinched by the arm, is 
rounded with the hauling spring 18, and is put aside in the direction. Projection 14a of 3 group lens-barrel 14 has fitted into slit section 
1 7a prepared in the nut 1 7, and the revolution is regulated. 

[0023] Returning to drawingl - drawin g 4 , 21 is a step motor for driving 3 group lens-barrel 14. The detailed configuration of a step 
motor 2 1 is explained with reference to drawing 8 . 

[0024] Drawin g 8 is the decomposition perspective diagram showing the configuration of a step motor 21. 

[0025] 19 in drawing is a magnet 20 and the screw prepared in one, and has the female screw section of said nut 17, and the male 

screw section to screw. 

[0026] A step motor 21 constitutes the 1st stator piece from coil 24a wound around Yokes 22a and 23a and the bobbin of a couple 
about Moreover, constitute the 2nd stator piece from coil 24b wound around Yokes 22b and 23b and the bobbin of a couple about, 
and these 1st and 2nd stator pieces so that it may counter in the shape of a straight line on both sides of a magnet 20 It arranges with 
the yoke plate 25 and the screw stop of this yoke plate 25 is carried out on the base 1 ( drawing 1 ). Thereby, a step motor 2 1 is fixed 
to the base 1. 

[0027] It returns to drawing 1 - drawing 4 , and 26 is the photo interrupter fixed to the base 1, and slit board 14b ( drawing 7 ) fixed to 
3 group lens-barrel 14 in one is arranged in the location which can move in the slit section of said photo interrupter 26. 28 is the cap 
fixed to the base 1, fixes the head side of a guide bar 16, and holds the screw 19 pivotable. 

[0028] 29 is an image sensor and fixed maintenance is carried out by adhesion etc. at the maintenance board 30 by which screw stop 
immobilization is earned out at the base 1. 3 1 is a flexible wiring substrate, an image sensor 29 is soldered and the picture signal by 
which photo electric translation was carried out is supplied to the below-mentioned digital disposal circuit. The rubber for protection 
against dust in 32 and 33 are LPF, and it is fixed to both the bases 1 by adhesives etc. 

[0029] The bore section of die fixed cylinder 2 has cam-groove 2a shown in drawing 10 , the metal follower pin 27 currently pressed 
fit in the migration cam ring 34 at this cam-groove 2a is engaged, and the migration cam ring 34 is sent out in the direction of an 
optical axis along with cam-groove 2a because the migration cam ring 34 rotates. Drawing 10 is drawing showing the engagement 
relation between the fixed cylinder 2 and the migration cam ring 34. 

[0030] Gear gear-tooth 34a is formed in the periphery section of the migration cam ring 34, and as shown in drawing 1 1 , the zoom 
motor 35 is slowed down by gears 36-41, and it drives. Drawing 1 1 is drawing showing the gear train of the zoom motor 35. 
[003 1] Three wing 36a ( drawing 12 ) for detecting a revolution of the zoom motor 35 is prepared in the gear 36, and the wing engages 
with the photo interrupters 54 and 55 arranged at the angle of 150 degrees. About this, it mentions later with reference to drawing 12 
and drawing 13 . 

[0032] Drawing 14 is the cross section showing the arrangement relation of 1 group lens-barrel 3, the migration cam ring 34, and gear 
41 grade. 

[0033] The construction material of a gear 41 and its shaft 43 is a metal among drawing. Since the gasket 45 which performed nickel 
plating is stuck on the rear face of the sheathing 44 of a main part and elasticity is given to this, the shaft 43 has stuck to sheathing 44 
through a gasket 45. Moreover, 1 group lens-barrel 3 and the migration cam ring 34 are the object which raises reinforcement, and the 
object which gives electrical conductivity, and consist of the shaping resin which the carbon fiber mixed. 

[0034] It returns to drawing 1 - drawing 4 , and 46 is a finder cam plate and the taper cam grooves 46b and 46c for carrying out zoom 
actuation of the finder lens are formed in the front face. The follower section (un-illustrating) prepared in the compensator lens (un- 
illustrating) which constitutes a finder lens in one, and the follower section (un-illustrating) prepared in the BARIETA lens (un- 
illustrating) which constitutes a finder lens too in one are in slide contact with cam grooves 46b and 46c, respectively. There is key 



httrv//www4 inHI ino on in/roi-hin/tran w#»K rm aiia 



Page 3 of 5 

section 46a which fits into 2d of slots established in the fixed cylinder 2 in the rear face of the finder cam plate 46, and key section 46a 
rotates along with the periphery section of the fixed cylinder 2. 47 is a hauling spring, and one of the two is fixed to the finder cam 
plate 46, another side is being fixed to the fixed cylinder 2, and it always puts aside the finder cam plate 46 in the wide direction. 
[0035] The rectilinear-propagation guide cylinder 42 has got into the interior of the migration cam ring 34 at revolution freedom, and 
projection 42e prepared in the rectilinear-propagation guide cylinder 42 fits into slot 2c ( drawing 10 ) prepared in the fixed cylinder 2, 
and rotates to the fixed cylinder 2. Moreover, 42f of three projections prepared in the front section of the rectilinear-propagation guide 
cylinder 42 fits into slot 34e ( drawing 9 ) prepared in the inner surface of the migration cam ring 34. For this reason, though the 
rectilinear-propagation guide cylinder 42 and the migration cam ring 34 are revolution freedom, it moves in the direction of an optical 
axis in one. Drawin g 9 is drawing showing the engagement relation between the rectilinear-propagation guide cylinder 42 and the 
migration cam ring 34. 

[0036] The metal follower pin 6 prepared in 1 group lens-barrel 3 engages with cam-groove 34b ( drawing 9 ) of the migration cam 
ring 34, and direct-acting pin 3a ( drawing 9 ) prepared in 1 group lens-barrel 3 is engaging with direct-acting slot 42a of the 
rectilinear-propagation guide cylinder 42. It is restricted that 1 group lens-barrel 3 moves to a hand of cut by this direct-acting slot 42a, 
and if the migration cam ring 34 rotates, 1 group lens-barrel 3 will be sent out in the direction of an optical axis. 
[0037] Moreover, since the shutter unit 8 also engages with cam-groove 34c ( drawing 9 ) of the migration cam ring 34, and direct- 
acting slot 42b of the rectilinear-propagation guide cylinder 42 and is similarly reguiated by direct-acting slot 42b, the shutter unit 8 is 
movable only in the direction of an optical axis. Therefore, rotation of the migration cam ring 34 sends out the shutter unit 8 in the 
direction of an optical axis along with cam-groove 34c ( drawing 9 ). 

[0038] 34d of flange sections is prepared in the periphery section of the migration cam ring 34. While the migration cam ring 34 
rotates and moving to a wide location from a collapsing position, 34d of flange sections is arranged at an object side rather than 
receptacle section 2b prepared in the fixed cylinder 2 ( drawing 10 ). And between wideness and a call, 34d of flange sections always 
wins popularity, and it is located in an object side from section 2b. Therefore, when shocking external force works in the condition 
which can be photoed to 1 group lens-barrel 3 and the migration cam ring 34, since [ which was prepared in the inner circumference of 
the fixed cylinder 2 ] popularity is won and external force is received with section 2b, omission of a lens-barrel and failure can be 
prevented. Moreover, as shown in drawing 12 , it has connected [ 1 group lens-barrel 3, the migration cam ring 34, the zoom gear 4 1 , 
the shaft 43, and ] electrically to sheathing 44 through the gasket 45 further, and since exterior parts are connected with the gland of an 
electrical circuit, even if static electricity is impressed to the main part of a camera, effect reaches a direct electrical circuit further. 
[0039] Drawing 18 is the block diagram showing die electrical circuit which controls actuation of the lens-barrel portion of the camera 
constituted as mentioned above. 

[0040] In drawing 18 , the picture signal by which photo electric translation was carried out with the image sensor 29 has 
predetermined image processings, such as color conversion and gamma processing, performed in the image-processing circuit 61 , and 
is recorded on the memory 62, such as card data medium. The control section 60 is controlling the whole camera, supervises each 
output signal from the photo interrupters 54 and 55 inside a lens-barrel, a photo interrupter 26, the photo interrupter 48 ( drawing 1 ) 
for zoom reset detection, etc., manages ranging control, exposure control, and zoom control, and drives a step motor 21, the shutter 
unit 8, and the zoom motor 35. Moreover, signal processing of the above-mentioned output signal and control of memory 62 are also 
performed. 

[0041] 64 is the nonvolatile memory in which elimination and record are possible electrically, for example, EEPROM etc. is used. 63 
is the volatile memory in which elimination and record are possible electrically, it is used for storage of the variable used on a camera, 
for example, SRAM etc. is used. Moreover, the on-off condition of an electric power switch 65 is also inputted into a control section 
60. 

[0042] Hereafter, processing actuation of a control section 60 is explained with reference to drawing 19 and drawing 20 . 

[0043] Drawing 19 is a flow chart which shows processing actuation of the control section 60 accompanying ON of an electric power 

switch 65. 

[0044] The charge (S001) of a power supply judges whether a lens-barrel is in a collapsing position (S002). If a lens-barrel is in a 
collapsing position, as shown in drawing 1 1 , the zoom motor 35 will be rotated, gear gear-tooth 34a will be rotated through gears 36- 
41, and the migration cam ring 34 will be rotated in die direction of a clockwise rotation in drawing 1 1 (S003). The cap 7 incorporated 
in 1 group lens-barrel 3 begins to open. Furthermore, the migration cam ring 34 rotates and it judges whether the lens-barrel drove to 
the initial position (zoom reset location) (S004). 

[0045] gobo 42c ( drawing 1 ) prepared in the pars basilaris ossis occipitalis of the rectilinear-propagation guide cylinder 42 is 
performing the judgment of whether the lens-barrel drove to die initial position by intercepting the photo interrupter 48 adhered to the 
base 1, it judges with the lens-barrel not driving to an initial position (zoom reset location), if the signal which shows cutoff to a 
predetermined within a time one from a photo interrupter 48 is not detected, and performs predetermined error processing 1 (SI 00). 
[0046] By the way, three wings are prepared in the gear 36, photo interrupters 54 and 55 detected passage of this wing, that output 
signal was changed into die pulse, that pulse was counted, and this has detected the rotational frequency of the zoom motor 35. On the 
other hand, die rotational frequency of the wideness of a lens-barrel, middle, and the zoom motor 35 in each zoom location of a call is 
beforehand saved on the basis of the initial position of the lens-barrel described previously at nonvolatile memory 64. And when the 
current number of pulse counts is in agreement with die rotational frequency in die zoom location of the request saved at nonvolatile 
memory 64, he is trying to judge with the lens-barrel having arrived at the desired zoom location. Since position control of such a 
lens-barrel is performed, it is necessary to count a rotational frequency to accuracy. 

[0047] By the way, although it is controlling to pass current in the direction of counterrotation and to be able to stop immediately in it 
in the case of a halt since it cannot immediately stop at the effect of the rotor of the zoom motor 3 5, or the inertia of a gear even if it is 
going to suspend die zoom motor 35, it may rotate in die direction of counterrotation at an excess. Therefore, unless it takes the hand 
of cut of die zoom motor 35 into consideration, a pulse is uncountable to accuracy. Two photo interrupters 54 and 55 are used as a 
means to detect the hand of cut. 
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[0048] Drawing 12 and drawing J 3 are timing charts which show each output signal wave of photo interrupters 54 and 55, and the 
output signal wave of the photo interrupter 48 which judges an initial position, towing 12 (A) shows arrangement of the photo 
interrupters 54 and 55 to the hand of cut of the zoom motor 35, and the zoom motor 35, towing 12 (B) shows each output wave in 
case the hand of cut of the zoom motor 35 is the direction of a clockwise rotation (CW), and drawing 13 shows each output wave in 
case the hand of cut of the zoom motor 35 is the counter clockwise direction (CCW). 

[0049] When the zoom motor 35 is rotating in the direction of a clockwise rotation (CW), as shown in drawin g 12 (B), rather than the 
output wave of a photo interrupter 54, the output wave of a photo interrupter 55 progresses a term 1/4 round, and is outputted. 
Moreover, when the zoom motor 35 is rotating in the counter clockwise direction (CCW), as shown in drawing 13 , the output wave of 
a photo interrupter 55 is outputted later than the output wave of a photo interrupter 54 a term 1/4 round. Thus, a difference arises in the 
output of photo interrupters 54 and 55 by the hand of cut. This difference was detected and the rotational frequency of the zoom motor 
35 is counted to accuracy, taking into consideration the hand of cut of the zoom motor 35 obtained in this way. 
[0050] It returns to drawing 1.9 , and if judged with the lens-barrel driving to an initial position (zoom reset location) at step S004, a 
lens-barrel will be moved to a wide location (S005). This is explained with reference to drawing 15 - drawing 17 . 
[0051] Drawing J.5 - drawing 17 are drawings showing the finder cam plate 46 in each active position. 

[0052] Since the finder cam plate 46 is pulled by the hauling spring 47 in the wide location direction as shown in drawing J 5 while a 
lens-barrel moves until just before a wide location from a collapsing position first, it is in contact at 2f of slot edges of the fixed 
cylinder 2, and the 46d of finder plate guide edges, and the finder cam plate 46 has stopped regardless of the rotation location of a 
lens-barrel or the migration cam ring 34. If a lens-barrel moves just before a wide location, as shown in drawing 16 , projection 46a of 
the finder cam plate 46 and projection 34e prepared in the migration cam ring 34 will start contact. If it applies to a tele location from 
just before a wide location, as shown in drawing 17 , also in the rotation location of migration cam ring 34 throat, with the hauling 
spring 47, projection 46a of the finder cam plate 46 contacts projection 34e of the migration cam ring 34 continuously, therefore the 
finder cam plate 46 synchronizes together with the migration cam ring 34, and moves. 

[0053] After it returns to drawing 19 and a lens-barrel moves to a wide location, a step motor 21 is driven that 3 group lens-barrel 14 
which had shunted in the shunting location should be moved to an initial position (reset location) (S006). Actuation of a step motor 21 
rotates a screw 19 through a magnet 20, as shown in drawing 8 . Since the nut 17 is regulated by projection 14a of 3 group lens-barrel 
14 like the above-mentioned, it moves in the direction of an optical axis, and 3 group lens-barrel 14 also follows this, and moves in the 
direction of an optical axis, and it performs a focus. Within the limits of the stroke of 3 group lens-barrel 14 of operation, slit board 
14b ( drawing 7 ) shunts trespass or the slit section in the slit section of a photo interrupter 26, consequently the output signal of a 
photo interrupter 26 changes, the counted value of a counter which detects the number of steps of a step motor 2 1 is reset at this time, 
and migration to the initial position of 3 group lens-barrel 14 is completed. 

[0054] Under the present circumstances, it judges whether 3 group lens-barrel 14 has moved to the initial position (reset location) into 
predetermined time (S007). That is, in not judging and changing [ whether the output signal of a photo interrupter 26 changed into 
predetermined time, and ], it judges with a certain trouble having occurred, and performs predetermined error processing 2 (SI 01). 
[0055] At step S007, when judged with 3 group lens-barrel 14 having moved to the initial position (reset location) into predetermined 
time, a step motor 21 is driven, 3 group lens-barrel 14 is moved to a position in readiness at the time of wide, further, it extracts 
according to the brightness of a photographic subject etc., a white balance etc. is controlled, and photography preparation is completed 
(S008). 

[0056] Then, if an operator operates a zoom lever to a call side, a control section 60 will carry out actuation initiation of the zoom 
motor 35 in a positive hand of cut, and will count the rotational frequency of the zoom motor 35. A control section 60 supervises 
counted value, controls the zoom motor 35, and moves 1 group lens-barrel 3 and the shutter unit 8. At this time, both the migration 
cam ring 34 and the finder cam plate 46 which is moving simultaneously, therefore is energized with the hauling spring 47 at the 
migration cam ring 34 side move ( drawing 17 ). Consequently, non-illustrated the BARBBTA lens and compensator lens of a finder 
drive, and variable power of the optical finder according to the focal distance of photography optical system is performed. 
[0057] The zoom location for which it asks can be chosen by opening the lever of a zoom control unit, halt actuation of zoom 
actuation is performed by this lever disconnection, and an operator stops in a request location. 

[0058] Drawing 20 is a flow chart which shows processing actuation of the control section 60 accompanying OFF of an electric power 
switch 65. 

[0059] When an operator turns OFF an electric power switch 65 (S010), a step motor 21 is driven, 3 group lens-barrel 14 is moved to 
a collapsing position in readiness (S01 1), the zoom motor 35 is driven after that, and a lens-barrel is driven in the collapsing direction. 
When a lens-barrel is moved to a collapsing position side rather than a wide location, 46d of guide edges of the finder cam plate 46 
contacts 2f of end faces of 2d of slots of the fixed cylinder 2, and it becomes impossible for the finder cam plate 46 to move more than 
this in them. The contact to height 46a of die finder cam plate 46 and projection 34e of the migration cam ring 34 is canceled, and the 
migration cam ring 34 is collapsed along with cam-groove 2a prepared in the inner surface of die fixed cylinder 2. Since the finder 
cam plate 46 and the migration cam ring 34 synchronized together and were always moving conventionally, to having been a range 
from a collapsing position to a tele location, in the gestalt of this operation, the range for which cam-groove 2a is needed is from just 
before a wide location to a tele location, and can make small die range for which cam-groove 2a is needed. Since the range which the 
finder cam plate 46 furthermore drives is also small, it becomes possible to summarize the path of 3 group lens-barrel 14 small. 
[0060] Next, the change rate of the output signal of a photo interrupter 48 is supervised (S012), that the completion of migration to a 
zoom reset location should be detected, if undetectable between predetermined time, it progresses to step S015, and the same 
predetermined error processing 1 as step SI 00 of drawing 19 is performed. 

[0061] On the other hand, when the change rate of the output signal of a photo interrupter 48 is detectable between predetermined 
time, it progresses to step SO 13, and the zoom motor 35 is driven, and a lens-barrel is moved to a collapsing position. An electric post 
process is performed after that and a power supply is disconnected (SO 14). 
[0062] 
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[Effect of the Invention] The migration member to which image pick-up equipment moves the 1st predetermined path with variable 
power actuation of photography optical system according to invention according to claim I as explained in frill detail above, It is 
movable in the 2nd predetermined path, and is characterized by having the flattery means to which said cam member is moved in 
accordance with said 2nd predetermined path according to migration in alignment with said 1st predetermined path of the cam 
member which performs variable power actuation of an optical finder, and said migration member. 
[0063] And according to invention according to claim 2, even if said migration member moves in accordance with said 1st 
predetermined path, it is characterized by having further a prohibition means to forbid migration of said cam member in alignment 
with said 2nd predetermined path in a predetermined path range. 

[0064] Since the cam member (finder cam plate 46) and the migration member (migration cam ring 34) synchronized together and 
were always moving conventionally by this, Cam-groove 2a of the range from just before a wide location to a tele location can make 
small the range for which a cam groove is needed what is necessary be just to be in the bore section of a fixed cylinder (2) in this 
invention to the cam groove (2a) of the range from a collapsing position to a tele location having been required for. Since the range 
which a cam member (finder cam plate 46) furthermore rotates is also small, it becomes possible to summarize the path of 3 group 
lens-barrel 14 small. 

[0065] Thereby, the miniaturization and low-cost-izing of a drive which perform variable power actuation of an optical finder 
synchronizing with photography optical system are realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awing 1] It is the decomposition perspective diagram showing the configuration of the lens-barrel portion of the camera containing 
the zoom location detection equipment concerning this invention. 

[Drawing 2] It is the central cross section showing the lens-barrel portion in a collapsing position. 
[Drawing 3] It is the central cross section showing the lens-barrel portion in a wide (wide angle) location. 
[Drawing 4] It is the central cross section showing the lens-barrel portion in a tele (looking far) location. 
[Drawing 5] It is the decomposition perspective diagram of a shutter unit. 

[ Drawing 6] It is drawing having shown angle of rotation of the magnet to a coil and a yoke, respectively. 
[Drawing 7] It is the perspective diagram showing the configuration of 3 group lens-barrel. 
[Drawing 8] It is the decomposition perspective diagram showing the configuration of a step motor. 

[Drawing 9] It is drawing showing the engagement relation between a rectilinear-propagation guide cylinder and a migration cam ring. 

[Drawing 10] It is drawing showing the engagement relation between a fixed cylinder and a migration cam ring. 
[Drawing 11] It is drawing showing the gear train of a zoom motor. 

[Drawing 12] (A) is drawing showing arrangement of the photo interrupter to a zoom motor rotation direction and a zoom motor, and 
(B) is a timing chart which shows the output signal wave of each photo interrupter in case a zoom motor rotation direction is the 
direction of a clockwise rotation (CW). 

[Drawing 13] It is the timing chart which shows the output signal wave of each photo interrupter in case a zoom motor rotation 
direction is the counter clockwise direction (CCW). 

[Drawing 14] It is the cross section showing arrangement relation, such as 1 group lens-barrel, a migration cam ring, and a gear. 
[Drawing IS] It is drawing showing the finder cam plate in the 1st active position. 
[Drawing 16] It is drawing showing the finder cam plate in the 2nd active position. 
[Drawing 17] It is drawing showing the finder cam plate in the 3rd active position. 

[Drawing 18] It is the block diagram showing the electrical circuit which controls actuation of the lens-barrel portion of the camera 
shown in drawing 1 . 

[Drawing 19] It is the flow chart which shows processing actuation of the control section accompanying ON of an electric power 
switch. 

[Drawing 20] It is the flow chart which shows processing actuation of the control section by which it is accompanied off [ an electric 
power switch ]. 
[Description of Notations] 

1 Base 

2 Fixed Cylinder 

2f End face (prohibition means) 

3 1 Group Lens-barrel 
8 Shutter Unit 

14 3 Group Lens-barrel 
21 Step Motor 
26 Photo Interrupter 
29 Image Sensor 

34 Migration Cam Ring (Migration Member) 

35 Zoom Motor <BR> 36-41 Gear 

42 Rectilinear-Propagation Guide Cylinder 

46 Finder Cam Plate (Cam Member) 
46d Guide edge (prohibition means) 

47 Hauling Spring (Flattery Means) 

48 Photo Interrupter 

54 Photo Interrupter 

55 Photo Interrupter 
60 Control Section 

74 Nonvolatile Memory 
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[0043] 01 9J4, €iSX^ ■x^-65<03}-ytcf#d 
JiJffilgS 6 0 Oi5!rai6f^$r^-r7 Q-f-^r- b T'ft 6 . 

[0044] H^SA ( S 0 0 1 ) t % 
m¥&mzhhi)^frt: , ®'fctZ> ( S 0 0 2 ) . ttW 

itiaagtAst^tf. 01 1 iz^-fj: a . x-At 

-?35£®ti;2ltX. 6-4 1 Sr^LT^rTe 

34a5rHlii!U &W>t]J*m34Z. 01 1 tiJ^T^ 
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itmo^^Eisfi-ri. (soo3) . 1^3^:1 
4 3»<isiNi$fL. ««*ft»jeHaa ( x-a v * •/ h&s> 

*-OB»Sit«:*»5A»*W5t-*-4 ( S 0 0 4 ) . 
[004 5] «I^A^lDffiCiS*T'SBt!)$n^A^*^*iJ 
J@i. BOMM Hj»4 2^fi«K:R»t£*UfcS8#«4 2 
C (01 ) *< s ^-Xl(C»«Sn3t7* My^7/ 

* 4 8 fciOBii-* i k T'^o Ti5 0 . Bf^BrtK 7 * 

fUf . itffi*<ttXfitt8 (X- A 'J -fe y hffiB) 
frCWfir^fcflJgLT, WJ£tf>x?-«ISl*fr3 (S 
100). 

[0046] k;^'. dfT 3 6 tC{± 3 «C^«3&«»»t 

cO^X^^y h- U ^ntCfcoTX-A^-^3 5 
/K ^W<0#X-A{iSfc:*m.&X— A*-* 3 5 C0[U 

TOW**y6 4icfi8?$*vo**. *fC, SHEO" 
/UX#?yM*#\ ^JffM^U 6 4K«#SiXT^I> 

tmmox- K<m.£5m t * t fiss-r s «t d t lt ^ 
<r>ij *? v v it smzft o .$mwhh. 

[004 7] tZ*>X\ X-At-^3 5»D-^-J?> 

*r<n>m<mmx\ x-At-^ 3 5 t&±t£ 0 1 

imttmz#ftK.®m;VTLZ ozt^hh, tot: 
/isxzjEmzt'tyh'r&zbtfX'ZZc^. zn&ffijj 

4. 5 5Srffl^T^&. 

[0048] 01 2&IX01 3<i, 7*^^57^ 

54. 5 5<o^i}m^m&. &rfmmtm*Pife-i-z> 

Xf-A--hT'J>i>. 012 (A) ti, 5 
^EHg^rfaR.tfX-A*-;? 3 5(C*J-t6:7* M 
57^54, 5 5«9ffig£y*U 01 2 (B) te, X- 
A*-*3 5<r>lI]i£;frfa#BSft[l]97jft (CW)TfcS 
*a£«9#aj7J80B£^U 01 3(±, X-At-^3 5 
(0[Hl!l6^|6j*Wf1-lHl , 9^r6] (CCW) T'^-S»^<0# 

[004 9] X-At-^3 5^tHl , 3^ (CW) 
tEH6UTV^«^C(i, 012 (B) izjjitXolfZ. 

954 nmjjm&x o 1 1 /4 jsarjt/t-eaiTjsns . 

ttz. X-J**-9 3 5tf%.tlfBtmijfo (CCW) C 
GHgLTV^^fcll. 01 3tZ7Frt£ol,Z. 7*h4 



&i)im£'oi> i/4®mmtxxtiij]$tL&. znxo 
<,z®&-%mz£-?x7 * hi y9?v'9 54 . 5 5cota 

tzX-J**i~-9 3 5<0HWG7f(SlS-^CAixT. X-A 

3 5<nmm.zs£.mzi]'7yhi.x\^h. 

[00 50 ] 01 9<,zM-oX, Xt- vTSO 0 4X\ & 

(SO 0 5 ) . Cix$r, 01 5-01 7Sr#MLTIftBB 
[ 0 0 5 1 ] 0 1 5-0 1 7{i. &MttQ.mzimz,7 

[0052] t-rsmwimGLm^vJ vox/next 
zx-im-tzmu. 01 stz^-f 77^^ 

AXb- h4 6#3l-?3S9tf"fc4 7(CioTV-f KffiB 
*f6]^|o3g4>n&^y>. S£ffi20jfti|ffi2 f t7r 
-fy^yU- h#4 h-Sffia54 6dT-««!LTl3 0. 7 7 
4 yr*A7l/- h 4 6 tifMKMftirt AIR 3 4 <7)0t!; 

&.mzimmmiz&±Lx^z>. mmtfvj msnw. 
miz&m-t&t. 01 ei^tipc, 7T-fy^A 

7U- h4 6<9g§g4 6 a t^K)X?A^3 4 fcRWT* 
-&^3 4e*<l^^-r-S.. 7-f KftSttflffa^x 
W-fifcWcjWTtt. 01 7t^-r«t3tCs *£»r#A8i3 
4<0t'-?)[l]K)fiiS^fcV^-Ct. 5lo3I0(fia4 7t«t-Q 

t\ 7H yyyjjxyu—b4 6<rmgt46 a.iffimt 

A»3 4<n3m3 4 elz^mtWf. L£#->T. 7r 
yfAM.TU- V 4 6 A8I3 4 i: -^tC|a]M 

[ 0 0 5 3 ] 01 9CIo-C, «l^* J V-f HfiB^i* 

wmtmx*&& lx v ^ 3 sf^<« 1 4 ^^»j{4 

|gtN-|> ( S 0 0 6 ) . Xf-/7t-? 2 1 SrffiHrtS 
t , H8(c^-J: 9 C . v:/* -y h 2 0 ttit VXX 9 «J 
jl-1 9*i(HlK-r?.. 7--y h 1 7<il5^Jn< 3mmffi 
1 4^g 1 4 aCSftJSftTV^^^mfrfaUM 

3i¥iijai4twtLt;ja«euT3tw*i*]tc^i!jt. 

jfe^il@fiSSr*}^d. 3P^1Sil 4vmtt.XYu-9<?> 
*mnX\ XU «yb«14b (07) *i7=f h-f>^^ 
X^ 2 6C0X >J >y hgBWSAi^JiX U y hgUA^^jS 

7*^y?9X*2 6<ott:Jj»§-#«J 

tS5 1 4<9ft$ftfi'^**U#5S7-f 
[ 0 0 5 4 ] 3gf«1Sil 4*<^{2a CJ-b-y 

(S007) . 7*h4y977'9 2 6C0lii 

Xm*ttWfetiifflmzty<9W*>^ WfcL. W 

WfcL, mfZv>*7-mm2Z'fT? (siod. 
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[0055]Xf7rS007t. 3&£tf§l 4#« 
£*t^*§£. 2 1 £!» U 3ftffffil 

»*«*S5Tf 4 (S008). 
[0056] ^f&. »ft^#X-A Wn'-StxI'Wc 

X&O. LfctfoT. 3loW9tfia4 7TlH»;JrA«3 

£ (Ell 7 ) . ?i^7r-( 
coA y x— ? w y Xt rj y^H-? ^ yXfc wmW)% 
ft. Sf^3^^m^8E«tlEt^3K^7T'fy^S! 
f&#*T;bft&. 

[0057] aw^#iii5fa-r*x-AttMt. x-a$ 

f^gpw iwN-£HHJjrf £ c: t izi. ~?XMifitZ i t 

[0 0 58] 02OJ±_ -vf-6 5<?)*yt,Zft o 

[0059] iME%1imMA4 v*6 5 Z*7lz Lfc* 
(SO 1 0) lz(,i, l£|gK)LT3 

mm 1 4 &itiffiMffiB(zgiti u (son) . ^ 

f*» X-A4-?3 5£lfgtftLT. ttffi&ijkfttrAltdfB 

grn>. ww^-r K{as«t o hrm&m.mizftmzti 

St;7r-f vyiihrrv- h 4 60X?M H«gP4 6 d 

* J*%d 3 4 OS&IS 3 4 e £: CO %®li.ffin L , A8I 

3 4liH£f32<ttfiffiKt£ltkft^#Aift2 aKi&oT 

ifr*Alg3 4 fc*««(C-ltfcra«!UT»^Ti^fc«>. 

<^c&Si^£'h$ $^C7r 

4 y^irv- h4 6;WiBi&Sftl>isBM^^fc 
*>» 3Sf^fSl4<0g$r/h$<4te6I.Ci*<pIflgt^ 

[ o o 6 o 3 mz . x-a y * -y K£a^<^iSSS7£ 
mh 0 £S£8ELT ( S 0 1 2 ) , Br^ra^ran^aiT' 

£&ftftfcf;Vry7'S0 1 5^it^. 01 9C0Xf- y 

y s i o o t mmzmfecox. 1 s-*t ? . 
[006 1] — 2r, m^^corafcy* M>^5r* 



S0 13^i£/CT\ X-A^e-^3 5*SB»LT. MM 

£4tV\ iKS&tlJBrf* (SOU). 
[0062] 

[JWHOSMI] UUbff&LfcJ: o iztmm l SSBWSMH 
(Cfcfttf. »{fU£a*\ a«!^3R<03W»»^fe:ff^» 

«J^V\ tijfe*AgB«$rfrie^2tOFA^KtC^oT 

[ 0 0 6 3 ] * lt . m&zimnwfbz «tft<±\ n 
le^is^A^Haia^ 1 o»se»c»oT»»LT . 

[00 64] CliitciO. t^3R, ^ASPft (7r^y^ 
*A7P- h 4 6 ) t ( J»m 3 4) t 

*(c-«fc:H«fC»v^v%fcJtft, Use® ( 2 ) cort 
J:< , *A«ft««e3li:«r6«H*/hS<-r4wt* t -C 
[0065] CliltCj; 0 . ffil^3t^^[BI»! LT*^7 
[01 1 *l6B>1(=^&X-A&Se{ai^B^-^tf^^7 

• 

[03] >7>f h (izn) m.miztm&mffimttz^-t'p 
^mmmx'ht. 

[04] xl^ (S3) ffiW£fctt4HK»fl-&3i*1-+* 
Brffi0-C$>4. 

[ 0 5 ] A- •/ ^ v h tO^W ^WS0T* h . 

[06] H-^tc*trs-7^. y h<?>m&?i&. 
zzti?ti7jku.imx'h2>. 

[07 ] 3««S«>«lftSSr«»aH-Cl!)i . 

[08] XT-vy^~9cr>m^7r^mmwmx'S> 

[09] ttittXf'f HfSit^Kl^Aigtw^ra^Sr^-r 
0T'£>6. 

[010] BffiSM fc^iS^Aigi:<^-^ra«Sr^-t0r 
[01 1 ] X-At-^^7 h H yJwtStt 
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[012] (A) 11. X-^-fcvm&XftMfX- 

*> 9 . ( B ) (i. X—J**-?<rmW5fati a &i¥c® 
(6i (cw) T-fcSiS^S-^M y^r^ttTJfl 

[013] X-A^-yOEi&^AWftllJO:^ 
(CCW) Tift & 7* M y^5T^codi^fi 

[014] ISPSr®. ^t6^A^. ^r^lEBM^S: 
*-rWr®0T-*>£. 

[01 ^^,\<r>m^^mz^hvr^vyii^yv 

-1-5:^0T'£>&. 

[016] M2(r>®ft&mzt5\f&yr4 yyt}M.Tu 

-h£jjrt0-C£>6. 
[01 7 ] m3WlS#{ag^t>Jtl»7T-f 

[0 1 8 ] 0 1 ^-r 7C7)^fissn^»iff^©j^-r 

[01 9] <y^*>C#3$y8?S5^*!yifM£ 

[020] mmx^ -vi-cD*7izfto®m&0)9m®ft 



i 

2 El5£f§> 

2f SSffi(»ih¥S) 

3 lSf^fS! 

8 ■•/ b 

14 3mm 

2 1 ^f'vrt-? 
26 7*h-fy?7^ 

2 9 jSffi^^ 

3 4 nm*j*m (swam) 

3 5 X-At-^ 

3 6~4 1 ^f7 

4 2 Kittf-f H« 

4 6 7t-( V ( #AgB#) 

4 6d til HJSSS (gjt¥K) 
4 7 3lo3gr){ffr (ii«*R) 
48 7*Hy^57^ 

54 7*h>(y^5r^ 

55 7*M>'*9:r* 

6 0 turn* 

7 4 T^zm^^v 
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